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low production lithium batteries se-
curely installed, each lithium battery 
must be of a type that has successfully 
passed each test in the UN Manual of 
Tests and Criteria, as specified in 
§ 173.185, unless approved by the Asso-
ciate Administrator. 

(e) Fuel cells. A fuel cell must be se-
cured and protected in a manner to 
prevent damage to the fuel cell. Equip-
ment (other than vehicles, engines or 
mechanical equipment) such as con-
sumer electronic devices containing 
fuel cells (fuel cell cartridges) must be 
described as ‘‘Fuel cell cartridges con-
tained in equipment’’ and transported 
in accordance with § 173.230 of this sub-
chapter. 

(f) Other hazardous materials. (1) Items 
containing hazardous materials, such 
as fire extinguishers, compressed gas 
accumulators, safety devices, and other 
hazardous materials that are integral 
components of the motor vehicle, en-
gine, or mechanical equipment, and 
that are necessary for the operation of 
the vehicle, engine, or mechanical 
equipment, or for the safety of its oper-
ator or passengers, must be securely 
installed in the motor vehicle, engine, 
or mechanical equipment. Such items 
are not otherwise subject to the re-
quirements of this subchapter. Equip-
ment (other than vehicles, engines, or 
mechanical equipment), such as con-
sumer electronic devices containing 
lithium batteries, must be described as 
‘‘Lithium metal batteries contained in 
equipment’’ or ‘‘Lithium ion batteries 
contained in equipment,’’ as appro-
priate, and transported in accordance 
with § 173.185 of this subchapter, and 
applicable special provisions. Equip-
ment (other than vehicles, engines, or 
mechanical equipment), such as con-
sumer electronic devices containing 
fuel cells (fuel cell cartridges), must be 
described as ‘‘Fuel cell cartridges con-
tained in equipment’’ and transported 
in accordance with § 173.230 of this sub-
chapter. 

(2) Other hazardous materials must 
be packaged and transported in accord-
ance with the requirements of this sub-
chapter. 

(g) Additional requirements for internal 
combustion engines and vehicles with cer-
tain electronic equipment when trans-
ported by aircraft or vessel. When an in-

ternal combustion engine that is not 
installed in a vehicle or equipment is 
offered for transportation by aircraft 
or vessel, all fuel, coolant or hydraulic 
systems remaining in the engine must 
be drained as far as practicable, and all 
disconnected fluid pipes that pre-
viously contained fluid must be sealed 
with leak-proof caps that are positively 
retained. When offered for transpor-
tation by aircraft, vehicles equipped 
with theft-protection devices, installed 
radio communications equipment or 
navigational systems must have such 
devices, equipment or systems dis-
abled. 

(h) Exceptions. Except as provided in 
paragraph (f)(2) of this section, ship-
ments made under the provisions of 
this section— 

(1) Are not subject to any other re-
quirements of this subchapter for 
transportation by motor vehicle or rail 
car; and 

(2) Are not subject to the require-
ments of subparts D, E and F (marking, 
labeling and placarding, respectively) 
of part 172 of this subchapter or § 172.604 
of this subchapter (emergency response 
telephone number) for transportation 
by vessel or aircraft. For transpor-
tation by aircraft, the provisions of 
§ 173.159(b)(2) of this part as applicable, 
the provisions of § 173.230(f), as applica-
ble, other applicable requirements of 
this subchapter, including shipping pa-
pers, emergency response information, 
notification of pilot-in-command, gen-
eral packaging requirements, and the 
requirements specified in § 173.27 of this 
subchapter must be met. For transpor-
tation by vessel, additional exceptions 
are specified in § 176.905 of this sub-
chapter. 

[76 FR 3377, Jan. 19, 2011, as amended at 78 
FR 1089, Jan. 7, 2013; 78 FR 60754, Oct. 2, 2013; 
79 FR 46039, Aug. 6, 2014] 

§ 173.221 Polymeric beads, expandable 
and Plastic molding compound. 

(a) Non-bulk shipments of Polymeric 
beads (or granules), expandable evolving 
flammable vapor and Plastic molding 
compound in dough, sheet or extruded 
rope form, evolving flammable vapor must 
be packed in: metal (4A, 4B, or 4N), 
wooden (4C1 or 4C2), plywood (4D), fi-
berboard (4G), reconstituted wood (4F), 
plastic (4H1 or 4H2) boxes, plywood 
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drums (1D) or fiber drums (1G) with 
sealed inner plastic liners; in vapor 
tight metal or plastic drums (1A1, 1A2, 
1B1, 1B2, 1N1, 1N2, 1H1 or 1H2); in vapor 
tight metal or plastic jerricans (3A1, 
3A2, 3B1, 3B2, 3H1, or 3H2); or packed in 
non-specification packagings when 
transported in dedicated vehicles or 
freight containers. The packagings 
need not conform to the requirements 
for package testing in part 178 of this 
subchapter, but must be capable of con-
taining any evolving gases from the 
contents during normal conditions of 
transportation. 

(b) Bulk shipments of Polymeric 
beads (or granules), expandable, evolv-
ing flammable vapor or Plastic molding 
compounds in dough, sheet or extruded 
rope, evolving flammable vapor may be 
packed in non-specification bulk pack-
agings. Except for transportation by 
highway and rail, bulk packagings 
must be capable of containing any 
gases evolving from the contents dur-
ing normal conditions of transpor-
tation. 

(c) For transportation by vessel, the 
provisions of § 176.907 must be met. 

[64 FR 10779, Mar. 5, 1999, as amended at 78 
FR 1089, Jan. 7, 2013] 

§ 173.222 Dangerous goods in equip-
ment, machinery or apparatus. 

Hazardous materials in machinery or 
apparatus are excepted from the speci-
fication packaging requirements of 
this subchapter when packaged accord-
ing to this section. Hazardous mate-
rials in machinery or apparatus must 
be packaged in strong outer pack-
agings, unless the receptacles con-
taining the hazardous materials are af-
forded adequate protection by the con-
struction of the machinery or appa-
ratus. Each package must conform to 
the packaging requirements of subpart 
B of this part, except for the require-
ments in §§ 173.24(a)(1) and 173.27(e), and 
the following requirements: 

(a) If the machinery or apparatus 
contains more than one hazardous ma-
terial, the materials must not be capa-
ble of reacting dangerously together. 

(b) The nature of the containment 
must be as follows— 

(1) Damage to the receptacles con-
taining the hazardous materials during 
transport is unlikely. However, in the 

event of damage to the receptacles con-
taining the hazardous materials, no 
leakage of the hazardous materials 
from the machinery or apparatus is 
possible. A leakproof liner may be used 
to satisfy this requirement. 

(2) Receptacles containing hazardous 
materials must be secured and cush-
ioned so as to prevent their breakage 
or leakage and so as to control their 
movement within the machinery or ap-
paratus during normal conditions of 
transportation. Cushioning material 
must not react dangerously with the 
content of the receptacles. Any leakage 
of the contents must not substantially 
impair the protective properties of the 
cushioning material. 

(3) Receptacles for gases, their con-
tents and filling densities must con-
form to the applicable requirements of 
this subchapter, unless otherwise ap-
proved by the Associate Administrator. 

(c) The total net quantity of haz-
ardous materials contained in one item 
of machinery or apparatus must not 
exceed the following: 

(1) 1 kg (2.2 pounds) in the case of sol-
ids; 

(2) 0.5 L (0.1 gallons) in the case of 
liquids; 

(3) 0.5 kg (1.1 pounds) in the case of 
Division 2.2 gases. For transportation 
by aircraft, Division 2.2 gases with sub-
sidiary risks and refrigerated liquefied 
gases are not authorized; and 

(4) A total quantity of not more than 
the aggregate of that permitted in 
paragraphs (c)(1) through (c)(3) of this 
section, for each category of material 
in the package, when a package con-
tains hazardous materials in two or 
more of the categories in paragraphs 
(c)(1) through (c)(3) of this section. 

(d) Except for transportation by air-
craft, when a package contains haz-
ardous materials in two or more of the 
categories listed in paragraphs (c)(1) 
through (c)(3) of this section the total 
quantity required by § 172.202(c) of this 
subchapter to be entered on the ship-
ping paper must be either the aggre-
gate quantity, or the estimated quan-
tity, of all hazardous materials, ex-
pressed as net mass. 

[64 FR 10779, Mar. 5, 1999, as amended at 64 
FR 44428, Aug. 16, 1999; 66 FR 45379, Aug. 28, 
2001; 70 FR 56098, Sept. 23, 2005; 71 FR 78633, 
Dec. 29, 2006; 74 FR 2259, Jan. 14, 2009] 
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